Introduction
In many histopathology laboratories the amount of time and attention spent on assessing products of conception is derisory, often comprising no more than the examination of a single block to establish that pregnancy has occurred. This contrasts with the examination of putatively non-malignant lesions of the breast from which several blocks may be taken, sometimes with x-ray assistance, and where, if certain epithelial changes are present, step sections are frequently cut. The probability of finding a lesion of prognostic importance in the breast is extremely low. The probability of recurrence of a defect of the central nervous system or cardiovascular system or of a skeletal abnormality in an embryo or fetus exceeds 5 Y. in non-assortative matings; for abnormalities associated with single genes of large effect the probability will be much higher. Much clinically valuable information is thus not gathered, and genetic counselling or antenatal investigation may not be carried out where it is necessary. If we assume Received for publication 18 Preimplantation loss 15 % that more than 10% of aborted embryos will be abnormal (see below), it is salutary to examine pathological records and to see how frequently such anomalies are recorded. What may usefully be done in a routine laboratory? Serial sections of early embryos are clearly not practicable, nor are they likely to be helpful since they would present problems in interpretation for pathologists without an embryological interest. I believe that such material should be studied in detail, and that it forms a valuable potential link between departments of anatomy and morbid anatomy, but it is clearly not a task for a consultant with a general service to provide. Towards the other end of the gestational period, larger fetuses-say, greater than 200 mm crown-rump length-can be examined in the same way as stillbirths or neonatal deaths, and the present review will not deal with this aspect of the problem. 
Background data
The majority of potential human fertilisations do not result in the production of a fetus. Figure 1 , after Witschi,1 indicates where much of this reproductive loss occurs. From a number of studies it appears that about one-quarter of ova either fail to become fertilised or do not achieve the blastula stage. Failure of implantation occurs in a further 20 % or so, and thus at 14 days after exposure of eggs to sperm almost half of the loss has occurred. Much of this reproductive failure is due to major chromosomal anomalies, including absence of any one autosome and some trisomic states.
In the next 28 days a further 10 % or so of embryos are lost. Many of these are chromosomally abnormal, and some have major malformations. Subsequently there is little change in the number of conceptions going to term.
It can be seen that the 'normal' process of development is, in fact, exceptional. Errors are common and of varying type. The loss of an entire autosome obviously results in loss of too much genetic information to be tolerable. Massive failures of morphogenesis will also result in embryonic death; at its most obvious this may be expected when an amniote embryo fails to develop an effective circulation. Acardiac embryos develop only in the presence of a twin whose circulation perfuses the developing placenta effectively. Other reasons for spontaneous termination of pregnancy are less clear. Abnormal facies may be diagnostic (Fig. 3) or merely alert the pathologist to the possibility of internal abnormality (Fig. 4a, b) .
It is then customary for us to x-ray the fetus using a Faxitron cabinet. This simple device permits rapid, within-department, x-ray pictures to be provided promptly (a Polaroid attachment is available) and will identify bony anomalies (Figs 5 and 6) which are better examined by further x-ray after removal of the viscera.
INTERNAL EXAMINATION
For all fetuses over 100 mm crown-rump length it is my view that a mininecrospy is the best procedure. However, the use of a modified Rokitansky technique is desirable, leaving the kidneys, ureters, and bladder in situ but removing all other viscera en bloc after examining the reflections of the mesentery. This block can then be examined using the dissecting microscope when necessary (Fig. 7) .
For smaller fetuses, a modification of the Wilson20 free-hand sectioning method, used extensively on (Fig. 8a, b) .
.| After removal of the viscera the skeleton is again x-rayed. This gives a good picture of the axial skeleton which, apart from specific abnormalities, provides useful information on dating. It is my view that the variability of the time of appearance of other primary centres of ossification makes them of dubious value in this type of exercise. However, vertebral body centres appear in a fixed sequence and with less variability (Fig. 9) .
Where any tissue appears abnormal or any organ large or small, a block should be taken (Fig. 10) .
Abnormalities of specific systems When macroscopic anomalies are found the standard technique is often abandoned.
Central nervous system anomalies In general, these should not be dissected as wet specimens. The cerebrospinal axis may be preserved as a unit and cut in large sections or transversely in a number of blocks (see Fig. 11 still provides a basis for rational description. Musculoskeletal abnormalities These may be well defined by x-ray, but valuable data can be obtained by dissection. For example, extra digits can be defined by checking muscle insertions to see whether a 'thumb' is really a 'finger'. Abnormalities of this kind are ill defined but may also occur in association with limb teratogens.24
Urogenital system After removal of the other viscera, the kidneys and ureters should be freed from the posterior abdominal wall. The pubes are then split and the pelvic viscera removed. Dissection, or fine probing, will then reveal where aberrant ureters drain or whether fistulae exist. Fine polythene catheters, heat-sealed at their ends, make good probes. extensive cyst formation excluded monosomy X and tetraploidy; it was common in triploidy and trisomy. The characteristics described by these authors for various abnormalities are shown in Table 4 .
Metabolic abnormalities
Prenatal diagnoses are usually made in selected groups. These include women over 35 years who are screened for chromosomal abnormalities and women who have previously given birth to an infant affected by a malformation, for example, neurospinal dysraphism. Metabolic disorders are usually sought only after an affected child has been diagnosed, which emphasises the value of examining abortion material. It is clearly absurd to suggest, however, that all abortions are examined for possible metabolic diseases, so the role of the pathologist is to look out for abnormalities that might be associated with metabolic disease. Foam cells in the placenta or central nervous system suggest lipidosis; some of the skeletal anomalies of the mucopolysaccharidoses are recognisable in fetal material, as are some features The examination of embryonic andfetal material in diagnostic histopathology laboratories 325 the presence of such a disorder is of major importance in preventive terms.
Conclusions
It is only by the examination of fetal material that we can assess the true frequency and perhaps study the pathogenesis of human congenital defects. Observations on this material may also be valuable in other ways. Busulphan therapy is usually well tolerated in pregnant patients with chronic myeloid leukaemia; 12 patients have delivered normal infants on treatment. The report of myeloschisis in a six-week embryo of a similarly treated woman29 is thus put in perspective, and the high maternal age noted in this clear report assumes significance. In this way the additive environmental effects which are superimposed upon genetic predisposition to malformation may be identified in susceptible groups. The older woman is more likely to produce abnormal embryos and may thus be more susceptible to weak teratogens. Large-scale reporting of embryonic and fetal data from man will be more valuable than most animal studies.
